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b, a7 PERBPIC, KRS LV—TF THEE SO ZIRY L, 59
H5HDET B,
BFES CHEL TW D5 IT, AmEE I3—2—-5 #A] (1) © 3) #HHfts, &KW
fHEEE 1. TM/IM Annex 6] IZFEHi SN TWE LI, kD EBY Lo T 5,
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. BREFEHGEESEE (M/M)

MINUTES OF MEETINGS
BETWEEN
THE DETAILED PLANNING SURVEY MISSION OF
JAPAN INTERNATIONAL COOPERATION AGENCY
AND
KASETSART UNIVERSITY
FOR
THE PROJECT FOR DEVELOPMENT OF DUCKWEED AND ASSOCIATED
MICROBIAL RESOURCE VALUES TOWARDS BIO-CIRCULAR-GREEN (BCG)
- ECONOMY

Japan International Cooperation Agency (hereinafter referred to as “JICA")
organized a detailed planning survey mission (hereinafter referred to as “the Team”) headed
by Mr. ISHIJIMA Mistuo, Executive Technical Advisor to the Director General, Economic
Development Department, from 18 February to 29 March, 2021 to conduct web-based
survey with the authorities concerned in The Kingdom of Thailand (hereinafter referred to as
“Thailand”)

The Team conducted a detailed planning survey for “the Project for development of
duckweed and associated microbial resource values towards Bio-Circular-Green (BCG)
economy” (hereinafter referred to as “the Project”). During the survey, the Team exchanged
views and had a series of discussions with the purpose of working out the framework and
contents of the Project with the authorities concerned.

As a result of the discussions, Kasetsart University (hereinafter referred to as “KU”)
and the Team reached common understandings referred to in the document attached hereto.

Tokyo and Bangkok, March 29, 2021

)Tl fﬁ) %/C) ;% * "Abh yak

LN

Mr. ISHIJIMA Mitsuo Dr. CHONGRAK WACHRINRAT
Team Leader President
Detailed Pianning Survey Mission Kasetsart University

Japan International Cooperation Agency
Ae:j.ai;



THE ATTACHED DOCUMENT

I. PRELIMINARY

1. Both sides confirmed that the Project is implemented under the “Science and
Technology Research Partnership for Sustainable Development (SATREPS )"
promoted by JICA and Japan Science and Technology Agency (JST) in
collaboration. JICA will take necessary measures for the technical cooperation
such as dispatch of Japanese experts, provision of equipment and training of
counterpart personnel, and other supports related to the Project in Thailand, JST
will support the Japanese research institute/researchers for the project activities in
Japan.

2. The Team explained that the representatives of JICA Thailand Office and KU will
sign on Record of Discussions (hereinafter referred to as “R/D”) to commence the
Project which stipulates the structure and framework of the Project after
finalization in each side, and KU agreed. The drafted R/D is shown in Appendix 1
(draft R/D). -

3. The Team explained the contents of "Basic Principles for Technical Cooperation”
issued by JICA in December 2016 (hereinafter referred to as “the BP”) shown in
Annex 5 of Appendix 1 (draft R/D), which stipulates the common rules for
Technical Cooperation Project conducted by JICA, and KU agreed.

II. FRAMEWORK OF THE PROJECT

1. Title of the Project
Both sides agreed on the change of the title for the Project, from “The Project for
Development of Duckweed and Associated Microbial Resource Values towards
Bio-Circular-Green (BCG) Economy” to the "The Project for Development of the
Duckweed Holobiont Resource Values towards Thailand BCG Economy”. The
reasons for the change are;
(1) In Thailand, “Bio-Circular-Green” is more widely known as “BCG".
(2) "Holobiont” is an important keyword in the Project.

2. Project Site
Both sides confirmed that Project Site are Kasetsart University and collaborative
facilities (Farmers, Food factories, Reservoir, etc.).

3. Tentative Project Design Matrix and Tentative Plan of Operation
Both sides agreed on the draft Project Design Matrix (PDM) and Plan of Operation
(PO) of the Project as attached in Annex 2 and 3 of Appendix 1 (draft R/D). The
PDM and the PO will be used as a management tool of the Project.

! SATREPS aims to develop new technology and its applications for tackling global issues, and alsc aims at

capacity development of researchers and research institutes in both countries. l
/’Z’LJ



4. Project Implementation Structure
Both sides confirmed the Project Implementation Structure as attached in Annex 4
of Appendix 1 (draft R/D)
(1) the Joint Coordinating Committee _
Joint Coordinating Committee (hereinafter referred to as “JCC") will be
established in order to manage Technical Cooperation and facilitate
inter-organizational coordination. JCC will be held at least once a year and
whenever deemed necessary. Both sides confirmed that amendments in the PDM
and PO could be approved by the JCC. A List of Proposed Members of JCC is
shown in Annex 7 of Appendix 1 (draft R/D).
(2) the Technical Coordinating Committee _
Since the number of institutions participating in JCC is large, the Technical
Coordinating Committee (hereinafter referred to as “TCC”) will be established in
order to discuss and facilitate technical and scientific issues related to the Project
as a secretariat of JCC. TCC consists of researchers of both sides on each
research group. TCC will be held whenever deemed necessary.

5. Monitoring Sheet
Both sides confirmed that KU, in coordination with JICA experts, will submit the
monitoring sheet as shown in Annex 8 of Appendix 1 (draft R/D) to JICA every six
(6) months. In addition, KU, in coordination with JICA experts, will submit the
completion report to JICA upon the Project completion.

6. Project Period
Five (5) years from the date when the first JICA expert is dispatched to the
Thailand or the Kick-off Meeting is held (Anticipated period: July 2021 - June
2026).

lIl. UNDERTAKINGS
1. KU agreed to undertake the necessary measures for the Project as stipulated in

the section 4.1, 4.2 and 4.3 of the BP.
2. Specifically for the Project, some clauses in the section 4.1, 4.2 and 4.3 of the BP
are interpreted as follows.
(1) Project Office
KU will provide adequate project office spaces for JICA experts at the KU.
Whenever it becomes necessary to refurbish, necessary cost will be borne by KU.
(2) Counterpart Cost '

a. KU will secure the running expenses for implementation of the Project such as
power supply, water, and landline. Cost of KU personnel implementing project
activity will be shouldered by KU.

b. the Project considers that part of travel allowances of counterparts in Activity of
Output 6 will be supported by the Project.

(3) Equipment to be provided by JICA :%: 27 l;:
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a. The tentative list of machinery, equipment and other materials (hereinafter
refer to as “the Equipment”) to be provided by JICA during the Project period is
attached as Annex 6 of Appendix 1 (draft R/D). The equipment list will be
finalized during the course of project period, based on the equipment
requirements from each research team to implement the Project. 4

b. KU has responsibility for tax exemption. Both sides agreed that the costs for
installation, operation and maintenance of the Equipment is to be shouldered
by KU. The Equipment should be included in the KU property and asset after
the official handover from JICA.

¢. Both sides recognized the necessity for capacity enhancement of academic
staff who can operate and maintain the equipment to be provided by JICA.

IV. OTHERS

1. Target Beneficiaries
Both sides confirmed that the target beneficiaries of the Project are all researchers
and staffs especially younger generation in KU and related universities and
institutions.

2. Promotion of Collaborative Research
Both sides confirmed that the Project would promote joint research with domestic
and foreign organizations, including Japanese universities. The collaboration
among public, private and academic sector will be also encouraged.

3. Establishment of DHbRC

(1) Both sides agreed that KU will establish the “Center” provisionally called
“‘Duckweed Holobiont Resource & Research Center (hereinafter referred to as
“DHbRC") as a common laboratory of the Project implementation.

(2) Both sides confirmed that depending on the outcomes of the Project, KU will take
necessary actions to make the DHbRC officially positioned in KU’s organization
chart so that the DHbRC sustainably works with their functions enhanced through
the Project even after the completion of the Project.

4. Other Relevant Issues

(1) The Team recommended promoting the collaboration with other JICAs
Cooperation Projects in Thailand in order to give higher impact of the Project.

(2) Both sides acknowledged and agreed that this Minutes of Meetings may be
executed by electronic signature, which is considered as an original signature for
all purposes and has the same force and effect as an original signature.
“Electronic signature” includes faxed versions of an original signature or
electronically scanned and fransmitted versions (e.g., via pdf) of an original
signature,

(3) Both sides agreed that the research institutes in Japan and Thailand should reach
an agreement to execute the collaborative research in accordance with the

. ,ﬁ\i,,y,a&
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Master Plan of the Project. The agreed document (e.g. Collaborative Research -
Agreement) should contain the following items;

a. Objective and Pian

b. Implementation

c. Confidentiality and Intellectual Property Rights
d. Access to Genetic Resources

e.
f
g
h.

Publication
Dispute Resolution

. Duration of the Agreement

Compliance with Laws and Regulations

*The items described on the document are subject to change according to the
contents of the research.

END

Appendix 1: Draft Record of Discussions
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Appendix 1

RECORD OF DISCUSSIONS
FOR

THE PROJECT FOR DEVELOPMENT OF THE DUCKWEED
HOLOBIONT RESOURCE VALUES TOWARDS THAILAND BCG
ECONOMY

AGREED UPON BETWEEN

KASETSART UNIVERSITY
OF

THE KINGDOM OF THAILAND
AND

JAPAN INTERNATIONAL COOPERATION AGENCY

Dated Month Day Year
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Based on the minutes of meetings on the Detailed Planning Survey for the
Project for Development of Duckweed and Associated Microbial Resource
Values towards Bio-Circular-Green (BCG) Economy (The changed project fitle is
the Project for Development of the Duckweed Holobiont Resource Values
towards Thailand BCG Economy (hereinafter referred to as “the Project’))
signed on March 29, 2021 between Kasetsart University of The Kingdom of
Thailand (hereinafter referred to as “the Counterpart”’} and the Japan
international Cooperation Agency (hereinafter referred to as “JICA”), JICAheld a
series of discussions with the Counterpart and relevant organlzatlons to develop
a detailed plan of the Project.

The purpose of this record of discussions (hereinafter referred to as “the R/D") is
to establish a mutual agreement for its implementation by both parties and to
agree on the detailed plan of the Project as described in the followings and the
‘Annexes, which will be implemented within the framework of the Agreement on
Technical Cooperation signed on November 5, 1981 (hereinafter referred to as
“the Agreement”) and the Note Verbales exchanged on [date] between the
Government of Japan and the Government of The Kingdom of Thailand.

The Counterpart will be responsible for the implementation of the Project in
cooperation with JICA, coordinate with other relevant organizations and ensure
that the self-reliant operation of the Project is sustained during and after the
implementation period in order to contribute toward social and economic
development of The Kingdom of Thailand.

Both parties also agreed that the Project will be implemented in accordance with
the “Basic Principles for Technical Cooperation” published in 2016 (hereinafter
referred to as “the BP"), unless other arrangements are agreed in the R/D.

The R/D is delivered at Bangkok as of the day and year first above written. The
R/D may be amended by a minutes of meetings between both parties, except
the plan of operation to be modified in monitoring sheets. The minutes of
meetings will be signed by authorized persons of each side who may be different
from the signers of the R/D.

For For
JAPAN INTERNATIONAL KASETSART UNIVERSITY
COOPERATION AGENCY

Dotk

Mr. MORITA Takahiro Dr. CHONGRAK WACHRINRAT
Chief Representative President
JICA Thailand Office

Aoyt
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Annex 1

MAIN POINTS DISCUSSED

I. OUTLINE OF THE PROJECT

1. Details of the Project _
Details of the Project such as Overall Goal, Project Purpose, Outputs and
Activities are described in the Project Design Matrix (PDM) attached as
Annex 2 and tentative Plan of Operation (PO) attached as Annex 3.

2. Input
(1) Input by JICA

a. Dispatch of Experts
> Long term expert: Project Coordinator
» Short term experts: Chief Researcher, Researchers advising

research activities

b. Training
JICA will receive the Thai personnel connected with the Project for
technical training in Japan,

c. Machinery and Equipment
JICA will provide such machinery, equipment and other materials
(hereinafter refer to as “the Equipment”) necessary for the
implementation of the Project attached as Annex 6.

Input other than indicated above will be determined through mutual
consultations between JICA and the Counterpart during the implementation
of the Project, as necessary.

(2) Input by the Thai side

a. The Thai side inputs and undertakes the necessary measures for the
Project as stipulated in the section 4.1, 4.2 and 4.3 of "Basic Principles
for Technical Cooperation” issued by JICA in December 2016
(hereinafter referred to as "the BP") attached as the Annex 8.

b. Specifically for the Project, some clauses in the section 4.1, 4.2 and 4.3
of the BP are interpreted as follows.
» Project Office
the Counterpart provides adequate project office spaces for JICA
experts at the Kasetsart University. Whenever it becomes necessary to
refurbish, necessary cost will be borne by Counterpart.
» Counterpart Cost ‘
the Counterpart secures the running expenses for implementation of the
Project such as power supply, water, and landline. Cost of the
Counterpart personnel implementing project activity will be shouldered
by-the Counterpart.
» Equipment to be provided by JICA
the Counterpart has responsibility for tax exemption. The costs for
installation, operation and maintenance of the Equipment is to be
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shouldered by the Counterpart. The Equipment should be included in
the Kasetsart University property and asset after the official handover
from JICA.

3. Implementation Structure

(1) the Implementation Structure and the Joint Coordinating Committee (JCC)
composition of the Project attached herewith as Annex 4 and Annex 7 of
the R/D in accordance with the Sections 3.1, 3.2 and 3.3 of the BP (Annex
5).

(2) In the Project, the roles and assignments are as follows:
a. Project Director: President, Kasetsart University
b. Deputy Project Director: Dean, Faculty of Science, Kasetsart University
¢. Project Manager: Research Principal, Faculty of Science, Kasetsart

University

(3) the Technical Coordinating Committee
In the Project, the Technical Coordinating Committee will be held
semiannually. The purpose of the Committee is as follows:
- To share the research progress and outcomes
- To exchange views from technical and scientific aspects
- To feedback the result of discussion to the JCC

4. Project Site and Beneficiaries

(1) Project Site
Kasetsart University and collaborative facilities (Farmers Food factories,
Reservoir, etc.).

(2) Beneficiaries
the direct beneficiaries of the Project are all researchers and staffs
especially younger generation in Kasetsart University and related
universities and institutions.

5. Duration
Five (5) years from the date when the first JICA expert is dlspatched to the
Thailand or the Kick-off Meeting is held.

Il. MONITORING, EVALUATION AND REPORTING

(1) In accordance with the Section 5.1, and the Section 6.1 of the BP (Annex
5), the Project Team (the Counterpart and JICA experts) shall jointly and
regularly monitor the progress of the Project through the Monitoring Sheets
as Annex 8 based on PDM and PO every six (6) months and prepare the
Project Compietion Report three (3) months before the completion of the
Project.

(2) Evaluation of the Project will be conducted jointly by the Counterpart and
JICA, at the middle and in the last six (6) months of the term of the Project
in order to examine the level of achievement.

(3) JICA will conduct the following evaluations and surveys to mainly verify
sustainability and impact of the Project and draw lessons. The Thai said is
required to provide necessary support for them.

a. Ex-post evaluation three (3) years after the Project completion, in
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principal.
b. Follow-up surveys on necessity basis.

Ill. ENVIRONMENTAL AND SOCIAL CONSIDERATIONS

With regard to the Section 10.1 of the BP, the Project is likely to have minimal
~ adverse impact on the environment and society under the ‘JICA Guidelines
for Environmental and Social Considerations (April 2010)’".

IV. AMENDMENTS

The R/D could be amended by exchanging a minute of meetings between JICA
and the Counterpart. The minutes of meetings will be signed by authorized
person(s) of each side who may be different from the signatories of the R/D.

"~ V. OTHERS

1. Establishment of DHbRC

(1) the Counterpart will establish the “"Center” prowsmnally called “Duckweed
Holobiont Resource & Research Center (hereinafter referred to as “DHbRC")
as a common laboratory of the Project implementation.

(2) the Counterpart will take necessary actions to make the DHbRC officially
positioned in Kasetsart University’s organization chart so that the DHbRC
sustainably works with their functions enhanced through the Project even
after the completion of the Project.

2. Promotion of Collaborative Research
the Project would promote joint research with domestic and foreign
organizations, including Japanese universities. The collaboration -among
public, private and academic sector will be also encouraged.

END
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Project Design Matrix

Project title:  The Project for Development of tha Duckweed Holobiont Resource Values towards Thalland BCG Econgmy
QOrganization: Japan sidse : Hokkaldo Unlversity (L) (Tohoku L., L\ of Yamanashl, Kyoto L., Osaka L., Saraya Co. Lid., National institute for Environmental Studies)
Thal side : Kasetsart ). (Mahidel L., Chulalongkora U., Khon Kaen U., Nakhon Pathom Rajabhat IY, NSTDA, NBT, BIOTEC, NANOTEGC)

Period: 2021-2028 (Five years)

Target group: Direct recipients: University/nstitute reslearchers and staffs/ Indirect reclpients; Farmers, Government agency, Collaborating companies
Target area; KU campuses and collaborative facllities [Farmers, Food factories, Reservoir, etc)
Research fields: All over Thaland [Twenty points from iNorth (N), North East (NE), East (), South West (SW), Cenlral (C), South East (SE), Penlnsula (F}]

Model sites:  to be determined

Annex 2

Version. 1.0

Date: 29 March 2021

Narrative Summary

Objectively Veriflable Indicators

Means of Verification

Important
Assumptions

Overall Goal

Resaarch activities at the Duckweed Holobiont !
Resource & Research Center {DHbRC) ara
continued and further developed, and tha research
activities will be applied to biclogical resourcas other

Number of cases where DHbRC provided host
organisms, essociated microorganisms (groups), DNA
sequence data, and refated Information {a! least XX
cases related to duckweed) (at least YY cases other
than duclweed)

* DHERC and related organizalions’
materials

* Interviews with DHbRC and related
organizations

fechnology using duckweed (at least XX}

Jr

than duckweed, so that the project's contributicnio | 2.  Number of technglogies and cases applied socially by
the Bio-Circular-Green (BGCG) 2 economy will be DHbRC and related organizations {al ieast XX)
recognized, 3. Amount of R&D funding (budget) and project funding
{budget) acaquired by DHbRC and related
. organizations (XX THB)
Project Purpose
1. Number of human rescurces trained (at Jeast XX) * Project report + Thai government
A research development base Is eslablished for the | 2. Number of valuables devetoped using duckweed does not change
development of duckweed Industrial * technolagy haloblont resources {at least XX} « Monitoring report BCG economy
and lts practical use which contributes to Thalland | 3. Number of entitles {universities, government agencies, policy
BCG sconomy. companies} and a number of individual farmers for « Interview, survey and materials from | = Most of the project
which DHBRC provided duckweed, associated related entities counterparis ara
migreorganisms, DNA sequence data, and related continuously
information (at least XX entities, at least XX individuals). engaged inthe
4. Number of technical manuals and proposals to promote work of utiizing
the duckweed industry (at least XX) thelr knowledge.
Outputs
1. Establishment of DHbRC « Project report » Thai government
1. Duckweed Holobient Resowrse & Research 2. Construction of a duckweed plant factory in DHbRC « Estakblished DHBRC does not change
Centar {DHbRC) Is established at Kasetsarl 3. CQuantity of produced ductoweed holoblont blomass {0 » DHbRC's homepage BCG aconomy
Univarsity. supply to the research groups (adequate amount for + Gonstructed duckweed plant factory polley
X research requirement) in DHbRC
4, Establishment of funclions and services of DHbRC as * Interviews with DHbRC and research § = Government
a common faboratary __groups agencies, local
residenis and
2. Duckweed holobiont collection is created 1. Nurnber of presarved Individuat duckweeds, associated | « Project repert farmers Involved In
' microorganisms, associated microblat communities, and the project will
their DNA sequence data (at least 20 plant speshnens, * Created catalog cooperate in
400 microbial strains, 20 microbial communities, 400 implementing the
DNA sequénce data) * Published academic papers related project
2. Creation of a calalog of preserved organisms and to the project
relevant Information
3. Number of academis papers (including peer-reviewed
cohference proceedings) published {at least XX)
3. Technolcgy base Is developed for funglion 1. Number of potantial duckweed holobionts for function * Projec! report
enhancement 4 of the duckweed holobiont, enhancement and wastewater trealment {at least 10) .
' 2. Number of omics © databases of duckweed and » Published academlc papars relatad
associated microorganisms at DHbRC (at least 5} to the project
3. Number of analyses of duckweed and associaled
microorganisms'’ interaction (at least 2)
4. Number of technologles developed for impravement of
duckwaed holoblonts for growth/strass tolerance {(at
least 2)
5. Number of active substances discoveredfidertified (at
least 5}
8, Number of academic papers {including peer-reviewed
cenference proceadings) published (af least 10)
4. Technology base Is developed for manufacluring | 4. Number of techniclogies developed for manufaciuring » Projec! report
valuables using duckweed as a raw material. valuables using duckweed as a raw material (at least .
XX) « Published academic joumals related
2. Number of products of verified selected valuables at the to the project
- laboratory level or bench plant scale (at least XX)
3. Number of academic papers (including peer-reviewed
conference proceedings) published (at least XX)
5. Low-carban effect of the water purification system | 1. Energy saving rate of the entire system (Energy * Project report
using duckweed holoblont Is verified. consumplion lower than the Business-As-Usual (BAU)) | » Created databasehandbook
2. Amount of grean-house-gas (GHG) emission reduction
{GHG emission lowar than the BAL)  Fublished academlc Journals related
3. Databasefandbook for design and operation to the project
management of duckweed holobiont water purification
system
4. Number of academlc papers (including peer-raviewed
conference procesdings) published (at least 5)
&. Support for duckweed produdtion in fanms and 1. Number of publication/disseminatlon/public relationa = Project raport
practival application of technolagy using activities of results from each research group (atleast | + Dissemination and public relations
duckweed are promoted. XX) activity reports
2. Number of support activitles for duckweed production + Created technical manuals and
(at least XX) praposals
3. Number of created technical manuals and proposals of
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Annex 2

Actlvities

Inputs

1. Eatablishment of DHbRC

1.1 To estabish DHbRC equipped with the
properties provided by Outputs 2 & 3

1.2 To construct the DHERC homeapage

1.3 To conslruct a duckweed plant faclory in the
DHbRC 1o preduce duckweed holobiont
blomass

1.4 DHbRE to provide duckweed holoblont klamass
{o other research groups

1.5 DHbRC lo provide funclions and services of a
common laboratory 1o be used by other research
graups

collection

2.1 To survey and collect duckweed heioblonts
(about 20 locations In 7 regions)

22 To isolate and preserve duckweeds and
associated micreorganisms

2.3 To characterize duckweeds and associated
microorganisms

2.4 To analyze the milcrobial community associated
with duckweeds

2.5 To create and provide to DHBRC a catalog of
preserved individual duckweeds, associated
microorganisms, associaled microblal
communities, and thalr DMA sequance data

3. Analysis and control of symblotic system

3.1 To select the potential duckwesd holoblonts and
provide to Quiput 5

3.2 To analyze lhe mechanisms of interaction
between duckweed and microgrganisms

3.3 To develop the technologies enhancing the
functlon of duckweed holobionts

3.4 To characlerize duckweed holobionts using
systemns blology

3.5 To search for active substances from duckweed
and associated microorganisms

4. Development of practical use technology of
duckweed

To conduct the following activities in the fields of (1)
biofuels, (2) bioplastics, (3) animal feed, and (4}
functional foods,

(1) Blofuals {Methane)

4,1To cultivate duckweed for feeding bloreactors,
including the measurement of water quality of 2
duckweed cullivation pond

4.2 To conduct experimenls in methane fenmentation
at lab-scale

4.3 To conduct experiments in methane fermentation
at bench-scale

(2} Bioplastics

4.4 To prepare duckweed-based bioplastics

4.5 To test properties of duckwead-based bioplastics

4.6To prepare duckweed-based bioplastic product
prototype

4.7 To scale up the production of duckweed-based
bloplastics using an dustrial or pilot-scale
machine

4.8To produce the duckweed-based bigplastic
product, which is appropriate for the selacted
final application, and to tast ils properfios

4.8 To study the ubiization of duckwesd-based
bloplastic product {fleld test)

duckweed-hased bioplastic product

{3) Animal feed

411 To deteimine chemical composition and
digestible values of amino aclds

4.12 To study effect of supplementation of duckweed
on production performance and egg quality

4.13 To validate protein extraction and hydrelysls
methods from duckweed and to sludy the
blological activity of protein hydrolysata

4.14 To encapsulate duckweed protein hydrolysate
and modulate protein release at the {arget
specific site (fower gastrointestinal tract)

{4) Functional foods

4.15 To develop active substances that are effeclive
for goed health

416 To develop functional foods contalning
duckweed active substances

5. Duckweed water treatment system

5.1 To evaluate capacities of water purification,
biomass production, and GHG-emission
reduction of duckweed holobionts in various
wastewalers ® at the lsboratory level

5.2 To develop, verify and oplimize practical water
purification and low-carbon effect of duckweed
hotoblont system (natural duckweed) at an on-
site bench plant scale for selected wastewater

5.3 To develop, verify and optimize practical water

2, Creation of the duckweed holoblont |

4.10 T study the consumer acceptance on the

(Japan side)

1. Dispatch of Experts

*» Long-term expert (Project coordinator)

» Shart-ferm expart {Chief Researcher, Researchers
advising research activities)

2, Counterpart trafning in Japan
* Long-term trainee
+ Short-ferm traines

3. Equipment
= Equipment necessary for the-project

{Thal side)

1.Counterpart {CP) personnel:

* Project Direclor, Deputy Project
Director

* Project Manager

* Researchers

2, Office space and necessary
equipment (including the duckweed
holoblont resource & research center,
DHBRC)

3. Local costs/Project running cost

= Costs in research instiutions

« CP personnel expenses and
expenses required for domestic
transportation

=« Operating expenses (ulility and
equipment managing expenses)

External
conditions

= Government
agencies,
coaperating
companies, lceal
resldents and
farmers involved in
the project will
cooperate in the
implemantation of
the project.

 The project-related
organizations will
bear part of the
local costs as
agreed upon In
order to implement
the project.

Pre-conditions

« Experts’ travel to
carry out the project
is ensured.

+ Counterparts are In
place as agresd,

* There is no security
problem In the
demcnstration
area(s).

= There is no large-
scale flooding in the
demonsiration
area(s).

VLAY




Annex 2

purification  and  low-cartbon  effect  of
sefectad/suitable duckweed holobient system
(provided from Oulput 3) at an on-site bench
plant scale for selected wastewater

5.4 To make a databasetandbock (publication} for
design and operation management of duckweed
holoblont water purification system

6. Sociai Implementation

6.1 To support the production of duckweed In
Thaland

8.2 To evaluate the carbon balance of the duckwesd
using technologies developed by research
groups.

6.3 To elaborate on technical manuals andfor
proposals regarding duckweed holobiont
resource technologles deweloped by research
groups. .

6.4 To disseminate and publicize the duckweed
holobiont values and developed technologies for
social implementation

The value (XX} of each indicator shall be deternined by the Joint Coordinaling Commiitee (JCC) one year after the start of the project.

NOTES .
1. Duckwead "holobiont” refers 1o "lhe entire group of host animals/plants and associated microorganisms”,
The prowth rate and quality {content of protein, starch and other components) of each duckweed Is greatly affected by the type and number of assodiated microorganisms.

2. Blo-Clrcular-Green (BCG) economy modsl is a Thailand's sustainabla development policy to be implemented from year 2021 to 2026.
3. Industry includes agricutiure,
4. "Functional enhancement” means improving the preduction speed and quality of duckweeds.

f5. Wastewater is assumed fo be (1) food processing factory wastewater, (2) sewage trealment plant wastewater, {3) reservolr contaminated water, and (4) livestock wastewater (poultry
arming, ete.),

6 "Omikes” is “comprehensive analysis of biomolecules”
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Basic Principles for Technical Cooperation
l. Introduction

Section 1.1 Introduction

The purpose of the Basic Principles for Technical Cooperation
(hereinafter referred to as “the BP”) is to set forth the basic principles
generally applicable to Technical Cooperation Project and Technical
Cooperation for Development Planning implemented jointly by the Japan
International Cooperation Agency and the implementing agency of the
recipient country (hereinafter referred to as "Technical Cooperation”), which
consists of the record of discussions (hereinafter referred to as “the R/D")
agreed upon between the Japan International Cooperation Agency
(hereinafter referred to as “JICA") and the implementing agency of the
recipient country (hereinafter referred to as "the Counterpart”).

Section1.2  Inconsistency with the R/D .
If any contents of the BP is inconsistent with any contents of the R/D,
such contents of the R/D will prevail.

Il. Definition of Technical Cooperation

Section21  Technical Cooperation
Technical Cooperation supports human resource development, research
and development, technology dissemination and the development of
institutional frameworks essential for the development of economies and
societies in the recipient country.

Section2.2  Technical Cooperation Project
Technical Cooperation Project refers to a systematic and comprehensive
project implementation to attain certain outcomes within certain time period,
in which input includes, but not limited to, the dispatch of members of JICA
missions and/or JICA experts, acceptance of training participants, and/or

provision of equipment from JICA.

Section 2.3  Technical Cooperation for Development Planning
In Technical Cooperation for Development Planning, JICA conducts
necessary studies to support the recipient country to formutate policies and
master plans, by dispatching members of JICA missions. Based on the
results of this cooperation, the recipient country is expected to formulate
plans for sector/regional development or rehabilitation/reconstruction by
utilizing the results, to implement plans by raising funds from international
organizations and others, andfor to carry out the recommended

organizationalinstitutional reforms and other proposed activities.

gk
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lll. Implementation Structure

Section 3.1  Project Team
Project team will work together for |mplement|ng Technical Cooperation,
ks members include, but not limited to, Project Director, Project Manager,
personnel from the Counterpart, members of JICA missions, JICA experts,
and/or other members to be determined by both parties (hereinafter referred
to as “the Project Team”). Details are described in the R/D.

Section 3.2  Roles of Project Team Members
General roles of members of the Project Team are as follows. Roles for
other members will be determined by both parties for specific Technical
Cooperation.
(1) Project Director
The project director, appointed from the Counterpart, will be
responsible for the overall implementation and coordination of
Technical Cooperation.

(2) Project Manager
The praject manager, appointed from the Counterpart, will manage
Technical Cooperation on a regular basis, and be responsible for
administrative and technical matters of Technical Cooperation.

(3) Members of JICA Missions ‘
The members of JICA missions will conduct studies regarding
Technical Cooperation in cooperation with the Counterpart.

(4) JICA Experts
The JICA experts will give necessary technical guidance, advice and
recommendations to the Counterpart on any matters pertaining to the
implementation of Technical Cooperation. ‘

Section 3.3  Joint Coordinating Committee
Joint Coordinating Committee (hereinafter referred to as "JCC”) will be
established in order fo manage Technical Cooperation, and its proposed
members are listed in the R/D. JCC will be held at least once a year and
whenever deems it necessary and plays vital roles for implementing
Technical Cooperation as follows.
(1) JCC for Technical Cooperation Project
Main tasks are 1) to review the progress, 2) to revise the overall plan
when necessary, 3) to approve an annual work plan, 4) to suggest
modifications of the framework (including the Project Design Matrix
(hereinafter referred to as “PDM’) and the Plan of Operation
(hereinafter referred to as “PO") for Technical Cooperation Project), 5)
to conduct evaluation of Technical Cooperation Project, and 6) to
exchange opinions on major issues that arise during the
implementation of Technical Cooperation Project.

(2) JCC for Technical Cooperation for Development Planning

Ak
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Main tasks are to discuss on the progress and major issues that arise
during the implementation of Technical Cooperation for Development
Planning.

~

IV. Undertakings of the Counterpart

Section 4.1 Grant of Privileges, Exemptions, Benefits to JICA, the
members of JICA missions and the JICA experts
The Counterpart and the government of the recipient country will take
necessary measures to grant JICA, the members of JICA missions and the
JICA experts privileges, exemptions and benefits in accordance with
international agreements concluded between the government of Japan and
the government of the recipient country.

Section 4.2 Provision of Conveniences for the members of JICA
missions and the JICA experts
The Counterpart and the government of the recipient country will take
necessary measures to provide conveniences listed hereto at its own
expense;
(1) Information as well as support in acquiring suitable furnished
accommaodation for the JICA experts and their families;,
(2) Information as well as support in obtaining medical service for the
members of JICAmissions, the JICAexperts and their families; and
(3) Credentials or identification cards as necessary to the members of
JICA missions and the JICA experis.

Section 4.3 Provision of Services, Facilities and Local-Cost Bearing for
the Technical Cooperation

The Counterpart and the government of the recipient country will take

necessary measures to provide services, facilities and local-cost bearing
listed hereto at its own expense;

(1) Services of the Counterpart's personnel;

(2) Suitable office space for the Project Team with necessary
equipment;

(3) Running expenses necessary for the implementation of Technical
Cooperation;

(4) Expenses necessary for transportation within the recipient country
of the equipment provided by JICA for Technical Cooperation
Project as well as for the installation, operation and maintenance
thereof;

(5) Supply or replacement of machinery, equipment, instruments,
vehicles, tools, spare parts and any other materials necessary for
the implementation of Technical Cooperation other than those
prepared and provided by JICA,

(6 Travel allowances for the Project Team for official travel within the
recipient country; and

(7) Awvailable data (including maps and photographs) and information

At
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related to Technical Cooperation.

V. Reporting

.Section 51  Reporting for Technical Cooperation Project
The Project Team will prepare the Project Completion Report three (3)
months before the completion of Technical Cooperation Project.

Section 5.2 Reporting for Technical Cooperation for Development
Planning
The Project Team will prepare and submit the following reports to the
Counterpart. Details, such as the language of the reports, will be determined
based on mutual consultation.
(1) Inception Report at the commencement of the work period in the
recipient country
(2) Interim Report at the middle of the work period in the recipient
country
(3) Draft Final Report at the end of the work period in the recipient
country
{(4) Final Report within one (1) month after the receipt of the comments
on the Draft Final Report

V1. Monitoring and Evaluation

Section 6.1 Regular Monitoring and Evaluation for Technical
Cooperation Project
The Project Team will jointly and regularly monitor the progress of
Technical Cooperation Project through the monitoring sheets based on PDM
and PO every six (6) months, while JCC will conduct overall evaluatlons of
Technical Cooperation Project.

* Section 6.2 Ex-post Evaluations
JIC Awill conduct the following ex-post evaluations and surveys to verify
sustainability and impact of Technical Cooperation and draw lessons. The
Counterpart will make best efforis to provide necessary support for them.
(1) Ex-post evaluation three (3) years after the completion of Technical
Cooperation, in principle
(2) Follow-up surveys, as necessary

Lo gale
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Vil, Ownership of Equipment, Machinery, and Materials

Section7.1  Equipment, Machinery, and Materials provided by JICA
The equipment, machinery and materials provided by JICAwill become
the property of the Counterpart or competent authorities of the recipient
country upon being delivered to the Counterpart or the authorities.

Section 7.2  Equipment, Machinery,; and Materials owned by JICA
The equipment, machinery and materials prepared by JICA for the
performance of duties of the members of JICA missions and the JICA
experts will remain the property of JICA unless a separate arrangement is
agreed between JICA and the Counterpart or competent authorities of the
recipient country.

VIil.  Construction of Pilot Facility

Section 81  Ownership of Pilot Facility

When a pilot facility is constructed in Technical Cooperation, based on a
separate arrangement to be agreed between the relevant parties, JICA will
provide necessary services for constructing the pilot facility for Technical
Cooperation throughout the implementation period. Upon the completion of
the construction, the pilot facility will become a property of the Counterpart or
competent authorities of the recipient couniry. The Counterpart or the
authorities will ensure proper and effective operation and maintenance of the
pilot facility.

Section 8.2  Safety Management of Construction

JICA and the Counterpart will assure safety management of the
construction in accordance with ‘the Guidance for the Management of Safety
for Construction Works in Japanese ODA Projects’.

IX. Public Relations
Section 941  Promotion of Public Support
For the purpose of promoting support for Technical Cooperation, JICA

and the Counterpart will take appropriate measures to make Technical
Cooperation widely known to the people of Japan and the recipient country.

- Aegek
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X. Environmental and Social Considerations

Section 10.1 Policy
JICA and the Counterpart abide by ‘JICA Guidelines for Environmental
and Social Considerations (April, 2010)’ in order to ensure that appropriate
considerations will be made for the environmental and social impacts of
Technical Cooperation.

Xl. Miscellaneous

Section 11,1 Misconduct _

All related personnel and organizations will keep the highest ethics and
prevent any corrupt or fraudulent practices in the implementation of
Technical Cooperation,

If JICA or the Counterpart receives information related to suspected
corrupt or fraudulent practices in the implementation of Technical
Cooperation, JICA and the Counterpart will cooperate to take appropriate
measures against such practices and provide the other party with such
information as the other party may reasonably request, including information
related to any concerned personnel of the confractor, consultant,
government and/or public organizations.

JICA and the Counterpart will not, unfairly or unfavorably treat the
person and/or organization which provided the information related to
suspected corrupt or fraudulent practices in the implementation of Technical
Cooperation.

Section 11.2 Mutual Consultation
JICA and the Counterpart will consult each other whenever any issues
arise in the course of implementation of Technical Cooperation.
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Annex 6

Tentative List of Machinery and Equipment

Machinery, Equipment, Instruments, Tools and any other Materials necessary for the Project are
as follows. :

Quan
ity

Equipment

Location Remarks

Server and facility

Growth camber

Construction of duckweed growth facility

Incubator shaker

Quantitative real time PCR

Gradient PCR thermal cycler

Freeze dryer 10L

-80C freezer

-20C freezer

LC-MS and facility

GC (FID/MS)

HPLC (fluorescence / UV)

Kieldahl apparatus set

Thermo Hakke Polylab QC Internal Mixer set

Gut model

Temperature control mixing tank (heat and cooling}

Handheld GPS Navigator

Multipara meter

_\N;\J_xc.)._\._\_\_x‘.a.:._a_x_s_\.p._\m_;

Construction of wastewater treatment facility

3 The equipment list will be finalized during the course of project period, based on the
equipment requirements from each research team to implement the Project.

N/ AY 50—
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Annex7

List of Proposed Members of Joint Coordination Committee

Chairperson:
> Project Director: President, Kasetsart University (KU)
> Deputy Project Director: Dean, Faculty of Science, KU

Thai members:
"> Project Manager: Research Principal, Faculty of Science, KU

> KU
Dept. Botany, Fac. Science
Dept. Microbiology, Fac. Science
Dept. Genetics, Fac. Science
Dept. Biochemistry, Fac. Science
Dept. Chemistry, Fac. Science
Dept. Zoology, Fac. Science
Dept. Packaging and Materials Technology, Fac. Agro-Industry
Dept. Food Science and Technology, Fac. Agro-industry
Dept. Biotechnology, Fac. Agro-Industry '
Dept. Env. Eng., Fac. Engineering
Dept. Animal Science, Fac. Agriculture
Dept. Soil Science, Fac. Agriculture
School of Integrated Science

- » Mahidol University

Dept. Biology, Fac. Science

» National Science and Technology Development Agency
National Biobank of Thailand
National Center for Genetic Engineering and Biotechnology
National Nanotechnology Center

» Chulalongkorn University
Dept. Pediatrics, Fac. Medicine

» Khon Kaen University
Dept. Env. Eng., Fac. Engineering

> Nakhon Pathom Rajabhat University
Food Science and Technology Div., Fac. Science and Tech.

Japanese members:
» Hokkaido University
» Tohoku University
» University of Yamanashi
» Kyoto University
» Osaka University
» Saraya Co., Ltd.
¥ National Institute for Environmental Studies
¥ JICA Experts
> JICA Thailand Office
» JICA Mission Team and others dispatched by JICA

A7a N .



Annex 8
PM Form 3-1 Monitoring Sheet Summary

TO CR of JICA ee OFFICE

Project Monitoring Sheet

Project Title :
Version of the Sheet: Ver.ee (Term: Month. Year - Month, Year)
Name:
Title: Project Director
Name:
Title: Chief Advisor
- Submission Date:
. Summary
1 Progress

1-1 Progress of Inputs

1-2 Progress of Activities

1-3 Achievement of Output

1-4 Achievement of the Project Purpose

1-5 Changes of Risks and Actions for Mitigation

1-6 Progress of Actions undertaken by JICA

1-7 Progress of Actions undertaken by Gov. of se

1-8 Progress of Environmental and Social Considerations (if applicable)

1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction (if
applicable)

1-10 Other remarkable/considerable issues related/affect to the project (such as

other JICA's projects, activities of counterparts, other donors, private sectors,

NGOs etc.)

2 Delay of Work Schedule and/or Problems (if any)

2-1 Detail

2-2 Cause

2-3 Action to be taken

2-4 Roles of Responsible Persons/Organization (JICA, Gov. ofee.etc.)

3 Modification of the Project Implementation Plan

3-1 PO

3-2 Other modifications on detailed implementation plan

(Remarks: The amendment of R/D and PDM (title of the project, duration, project site(s),
target group(s), implementation structure, overall goal, project purpose, outputs, activities,

el
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Annex 8
PM Form 3-1 Monitoring Sheet Summary

and input} should be authorized by JICA HDQs. If the project team deems it necessary to
modify any part of R/D and PDM, the team may propose the draft.)

4 Current Activities of Gov. of xx to Secure Project Sustainability after
its Completion '

li. Project Monitoring Sheet | & I as Attached
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Research Group 1, Establishment of DHbRC
Advisor: Prof. Savitree Limtong Dept. Microbiology, Fac. Science, KU
Advisor: Asst. Prof. Dr. Metha Meetam Dept. Biology, Fac. Science, MU
Advisor: Dr. Sissades Tongsima NBT, NSTDA

PI: Assoc. Prof. Dr. Arinthip Thamchaipenet Dept. Genetics, Fac. Science, KU
1.1 Duckweed collection and plant factory
Asst. Prof. Dr. Ekaphan Kraichak Dept. Botany, Fac. Science, KU
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Asst. Prof. Dr. Peerapat Roongsattham
Dr. Weerasin Sonjaroon

1.2 Microbe collection

Assoc. Prof. Dr. Kannika Duangmal
Assoc. Prof. Dr. Nantana Srisuk

Dr. Chanita Boonmak

Dr. Pannida Khunnamwong

1.3 Research center facility

Asst. Prof. Dr. Wicha Imaram

Dept. Genetics, Fac. Science, KU
School of Integrated Science, KU

Dept. Microbiology, Fac. Science, KU
Dept. Microbiology, Fac. Science, KU
Dept. Microbiology, Fac. Science, KU
Dept. Microbiology, Fac. Science, KU

Dept. Chemistry, Fac. Science, KU

Research Group 2, Duckweed/Microbes holobionts

PI: Asst. Prof. Dr. Ekaphan Kraichak
PI: Assoc. Prof. Dr. Kannika Duangmal
Assoc. Prof. Dr. Nantana Srisuk

Dr. Chanita Boonmak

Dr. Pannida Khunnamwong

Dept. Botany, Fac. Science, KU

Dept. Microbiology, Fac. Science, KU
Dept. Microbiology, Fac. Science, KU
Dept. Microbiology, Fac. Science, KU
Dept. Microbiology, Fac. Science, KU

Research Group 3-1, Duckweed-microbe interaction

PI: Assoc. Prof. Dr. Arinthip Thamchaipenet
Asst. Prof. Dr. Passorn Wonnapinij

Asst. Prof. Dr. Piyada Juntawong

Asst. Prof. Dr. Peerapat Roongsattham

Dr. Chanita Boonmak

Dr. Waraporn Auiewiriyanukul

Dr. Kantinan Leetanasaksakul

G3-2 Duckweed systems biology

Dept. Genetics, Fac. Science, KU
Dept. Genetics, Fac. Science, KU
Dept. Genetics, Fac. Science, KU
Dept. Genetics, Fac. Science, KU
Dept. Microbiology, Fac. Science, KU
Dept. Biochemistry, Fac. Science, KU
BIOTEC, NSTDA

PI: Assoc. Prof. Dr. Wanwipa Vongsangnak
Dr. Mongkol Pongsuchart

Research Group 3-3, Active substances

Dept. Zoology, Fac. Science, KU
Dept. Zoology, Fac. Science, KU

PI: Asst. Prof. Dr. Wicha Imaram
Asst. Prof. Dr. Pakorn Wattana-amorn
Assoc. Prof. Dr. Pitak Chuawong
Asst. Prof. Dr. Wanchai Pluempanupat

Research Group 4-1, Biofuel: Methane

Dept. Chemistry, Fac. Science, KU
Dept. Chemistry, Fac. Science, KU
Dept. Chemistry, Fac. Science, KU
Dept. Chemistry, Fac. Science, KU

PI: Assoc. Prof. Dr. Pairaya Choeisai

Research Group 4-2, Bioplastic

[ Dept. Env. Eng., Fac. Engineering, KKU

PI: Assoc. Prof. Dr. Rangrong Yoksan

Research Group 4-3, Animal feeds

Dept. Packaging and Materials Technology, Fac.
Agro-Industry, KU
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PI: Asst. Prof. Dr. Chanwit Kaewtapee

Asst. Prof. Dr. Sirinapa Chungopast

Dr. Nattika Saengkrit

Dr. Kantinan Leetanasaksakul

Research Group 4-4, Functional food

Dept. Animal Science,
Fac. Agriculture, KU

Dept. Soil Science,

Fac. Agriculture, KU (KPS)
NANOTEC, NSTDA
BIOTEC, NSTDA

PI: Asst. Prof. Dr. Suvimol Charoensiddhi

Asst. Prof. Dr. Massalin Nakphaichit
Assoc. Prof. Dr. Wanwipa Vongsangnak
Dr. Mongkol Pongsuchart

Asst. Prof. Narissara Suratannon, MD

Research Group 5, Wastewater treatment

Dept. Food Science and Technology, Fac. Agro-
industry, KU

Dept. Biotechnology, Fac. Agro-Industry, KU

Dept. Zoology, Fac. Science, KU
Dept. Zoology, Fac. Science, KU

Dept. Pediatrics, Fac. Medicine, CU

PI: Assoc. Prof. Dr. Chart Chiemchaisri
Assoc. Prof. Dr. Wilai Chiemchaisri

Research Group 6, Social implementation

Dept. Env. Eng., Fac. Engineering, KU
Dept. Env. Eng., Fac. Engineering, KU

PI: Asst. Prof. Dr. Metha Meetam

Assoc. Prof. Dr. Arinthip Thamchaipenet
Asst. Prof. Dr. Ekaphan Kraichak
Assoc. Prof. Dr. Kannika Duangmal
Assoc. Prof. Dr. Wanwipa Vongsangnak
Asst. Prof. Dr. Wicha Imaram

Assoc. Prof. Dr. Pairaya Choeisai

Assoc. Prof. Dr. Rangrong Yoksan
Asst. Prof. Dr. Chanwit Kaewtapee
Asst. Prof. Dr. Suvimol Charoensiddhi

Assoc. Prof. Dr. Chart Chiemchaisri

Dr. Weerasin Sonjaroon

Asst. Prof. Dr. Wanpen Saengthongpinit

Dept. Biology, Fac. Science, MU

Dept. Genetics, Fac. Science, KU

Dept. Botany, Fac. Science, KU

Dept. Microbiology, Fac. Science, KU
Dept. Zoology, Fac. Science, KU

Dept. Chemistry, Fac. Science, KU
Dept. Env. Eng., Fac. Engineering, KKU

Dept. Packaging and Materials Technology, Fac.
Agro-Industry, KU

Dept. Animal Science, Fac. Agriculture, KU

Dept. Food Science and Technology, Fac. Agro-
industry, KU

Dept. Env. Eng., Fac. Engineering, KU
School of Integrated Science, KU

Food Science and Technology Div., Fac. Science
and Tech., NPRU
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4. FEEmHKEVX b

Kasetsart University (KU)

Dr. Chongrak Wachrinrat, President (“%#%), KU
Dr. Apisit Songsasen, Dean of Faculty of Science (BE*##3E), KU
Assoc. Prof. Dr. Arinthip Thamchaipenet  (WF9E{%3%) Dept. Genetics, Fac. Science, KU

Asst. Prof. Dr. Ekaphan Kraichak Dept. Botany, Fac. Science, KU

Dr. Weerasin Sonjaroon School of Integrated Science, KU
Prof. Savitree Limtong Dept. Microbiology, Fac. Science, KU
Assoc. Prof. Dr. Kannika Duangmal Dept. Microbiology, Fac. Science, KU
Assoc. Prof. Dr. Nantana Srisuk Dept. Microbiology, Fac. Science, KU
Dr. Chanita Boonmak Dept. Microbiology, Fac. Science, KU
Dr. Pannida Khunnamwong Dept. Microbiology, Fac. Science, KU
Asst. Prof. Dr. Wicha Imaram Dept. Chemistry, Fac. Science, KU
Asst. Prof. Dr. Passorn Wonnapinij Dept. Genetics, Fac. Science, KU
Asst. Prof. Dr. Piyada Juntawong Dept. Genetics, Fac. Science, KU

Asst. Prof. Dr. Peerapat Roongsattham  Dept. Genetics, Fac. Science, KU

Dr. Waraporn Auiewiriyanukul Dept. Biochemistry, Fac. Science, KU

Assoc. Prof. Dr. Wanwipa Vongsangnak Dept. Zoology, Fac. Science, KU

Dr. Mongkol Pongsuchart Dept. Zoology, Fac. Science, KU

Asst. Prof. Dr. Wicha Imaram Dept. Chemistry, Fac. Science, KU

Asst. Prof. Dr. Pakorn Wattana-amorn Dept. Chemistry, Fac. Science, KU

Assoc. Prof. Dr. Pitak Chuawong Dept. Chemistry, Fac. Science, KU

Asst. Prof. Dr. Wanchai Pluempanupat ~ Dept. Chemistry, Fac. Science, KU

Assoc. Prof. Dr. Rangrong Yoksan Dept. Packaging and Materials Technology, Fac. Agro-Industry, KU
Asst. Prof. Dr. Chanwit Kaewtapee Dept. Animal Science, Fac. Agriculture, KU

Asst. Prof. Dr. Sirinapa Chungopast Dept. Soil Science, Fac. Agriculture, KU (KPS)

Asst. Prof. Dr. Suvimol Charoensiddhi  Dept. Food Science and Technology, Fac. Agro-industry, KU
Asst. Prof. Dr. Massalin Nakphaichit Dept. Biotechnology, Fac. Agro-Industry, KU

Assoc. Prof. Dr. Chart Chiemchaisri Dept. Env. Eng., Fac. Engineering, KU
Assoc. Prof. Dr. Wilai Chiemchaisri Dept. Env. Eng., Fac. Engineering, KU
Mahidol University
Asst. Prof. Dr. Metha Meetam Dept. Biology, Fac. Science, MU
A-10



Khon Kaen University
Assoc. Prof. Dr. Pairaya Choeisai Dept. Env. Eng., Fac. Engineering, KKU

Chulalongkorn University

Asst. Prof. Narissara Suratannon, MD Dept. Pediatrics, Fac. Medicine, CU

Nakhon Pathom Rajabhat University
Asst. Prof. Dr. Wanpen Saengthongpinit Food Science and Technology Div., Fac. Science and Tech., NPRU

Ministry of Higher Education, Science, Research and Innovation (MHESRI)
EEHE - BF - R - EHE

Prof. Sirirurg Songsivilai Permanet Secretary, MHESRI
(Dr. Sissades Tongsima Director National Biobank of Thailand, NSTDA)
Dr. Pattamaporn Prachomrat Policy researcher, NSTDA

Ms. Kalaya Jinliang, Acting Director Office of International Cooperation (OIC). Office of the
Permanent Secretary, MHESI

Assoc.Prof. Napavarn Nopparatnaraporn, Manager, BEDO-NRCT Research Management Office.  Advisor,

Science Society of Thailand

Thailand National Science and Technology Development Agency (NSTDA)
E SR AN B T )T

Dr. Chularat. Tanprasert Vice President, NSTDA

Dr. Sissades Tongsima Director, NBT, NSTDA

Dr. Sissades Tongsima National Biobank of Thailand, NBT, NSTDA

Dr. Kantinan Leetanasaksakul The National Center for Genetic Engineering and Biotechnology,

BIOTEC, NSTDA

Dr. Nattika Saengkrit National Nanotechnology Center; NBT, National Biobank of
Thailand, NANOTEC, NSTDA
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5. MRk

WRIN—T 4 OSNAFTTTRAF v T) f X 2—

H B 2021 43 A 15 H (H). 12:00~14:00 (H AHEER)

%o % H Zoom

amemey | 7T
Assoc. Prof. Dr. Rangrong Yoksan
(AP ) Dept. Packaging and Materials Technology, Fac. Agro-Industry, KU

Dr. Arinthip Thamchaipenet, Reseach Principal (ff78{%#), KU
Dr. Chanita Boonmak, Research team, KU

B0 N 1 = 1 T st Bl |

ot il tH ICA)

MR EE (WFgeEE) /I ERE (ALEERT)
e (EmEIR) w3\ E— JICA)

AFFFE A 1 R EE (ST)

IR i kB F=4 (QST)

o 71 A &R I (JICA)

o 7141 2 il € (JICA)

FEAf 53 BT B R (BARBERY—ER) (Gigh)

AEHEE R ZE RSB LA ge R HEBUR Rk — BB

JST IRE RSk
JICA % A F#5T 1t &3¢

BW) : eV —T 4 (NA AT TFTAF v ) % E2— (PDM, PO EDWik% &ie)

1. PDM, PO m#EZ=ERE GRF)
PDM. PO & i DWTitA, #F2E 7 v — 7 4 |2 B9 %5 PDM. PO O#ET,

2. IRFBICKHBBREREFHIZOVNTDERH
(1) BARMFZERAREICLD Y b —F 7 —7 4 OIFEEHIZHONT (FID
NU—RA v V&R ERRIC, TV —7 4 OFREMEE %2 300,

(2) ZAMMNTETN—T 4 (NAFTFTAF 7)) VJ—F—IZkd7LET— 3 (Dr

Rangrong Yoksan)

« NU—RA U FERAZEICEHE, ERRRIE. O E TONENE. HE L 72 il
X, @QUuEx Y (N A~R) DOELZARNAAFTTITATF 7, @Fvy = F5HEMT
DIGE) (%) (RAID 2 FTEEIE, 2~3FRIZT7 4 VBV T 40—, 3~5FKIT
BMTBASE, A~5FRIZT v hF A TRHE), @7 N—T3 (N"AFTTAF v 7)) IZFHT
DRE, FBIE (R)

ATA RIZEDT7aAf B A N —FBDONR—F ¥ LY T —
HM)T 7 PEEECC. Dr. Rangrong OHFZEERIE 7 B (M ESRE) . 6 PI(Z Dept. Packaging and
Materials Technology (PKMT) & dH 5,
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7at AMFREOT (FEA . BER) (OTwin screw extruder, @Cast sheet/film eztrusion
line, @Thermoforming % @ T{EéMk. @Blown film extrusion line 72 &)

- BT AT N — OB OKT

- WVEFHE T R ORRT

() HARMIFIE I N—T 3 (NAFTFAF v r) V—=F—IlLdT VBT —var (IBAK)
- NU—KRA v NEREEICHB, ERANRIE. OA AT T AF v 7 OEFESE, @QPHA
(Polyhydroxyalkanoate) /A 455 fEDEEF . @FAEDHFZEIZHSOWT (V7 2 ¥ (7
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